The present technique has been used since this date-with certain modifications of Dakin solution and improvements in technique-with remarkable success. Many antiseptics were tried before Dakin solution was finally accepted. It must be understood, however, that Dakin solution is not a panacea or " cure-all," and while it has undoubted bactericidal properties, and is an almost ideal antiseptic solution in that it is non-toxic and non-corrosive, it is not effective unless used -with discretion and judgment.
Sherman : Sterilization of Wounds the Academie de M6decine, on October 15, 1915 . He stated that all wounds of war produced by shells, torpedoes, grenades, &c., were infected, and that the methods of treatment in vogue were powerless to prevent gas gangrene, septicaemia, and chronic suppuration. Seventyfive per cent. of deaths after the first twenty-four hours are due to infection (Keogh); 80 per cent. of amputations are the result of infection (Tuffier) ; 95 per cent. of secondary haemorrhage is due to infection (Chutro) .
The great need was a specific or some technique which would prevent infection, and the variety of methods in use at the present time is sufficient evidence that the treatment of infected wounds is very uncertain, and that previous to the method of Carrel all treatments were generally unsatisfactory. The techniques, as described by Sir Almroth Wright, Colonel Gray, Professor Rutherford Morison, and others, have unquestionably given vastly better results than older methods in use before the War, but the fact remains that relatively few of the patients treated by these special techniques show wounds which have united by first intention-i.e., without pus formation, or healing by granulation. There is a great need for a specific that can be standardized, not-only throughout the Casualty Clearing Stations, but also at the Base Hospitals. To accomplish ideal results it is necessary that the public as well as the surgeon should understand that there should be no suppuration, and that if the use of Carrel's method is adopted infection can be aborted or prevented.
To secure the best results the treatment should be applied within the first twenty-four hours. Bacteriological examinations show a variety of microbian flora, anaerobes and aerobes. These are found in practicallyall wounds, but are usually small in number during the early stages,. and localized about the projectile, or clothing, or other foreign material. After the first twenty-four hours the infection spreads rapidly over the surface of the wound, and the microbes are too numerous to count. From this knowledge it follows that it is of the first importance to render wounds surgically sterile in the early stages, and that it. becomes more difficult to effect sterilization if the mnicrobes are allowed to spreAd and penetrate. Therefore all wounds should be freed from foreign material, and the antiseptic agent employed thoroughly duringthe first twenty-four hours. It is not always possible to remove all foreign material mechanically, so we must rely upon some antisepticsolution which will penetrate into the cavity and surroundings and destroy the bacteria without irritating the tissues or producing toxcemia, The solution must be in constant contact with the tissues. Dakin solution, technique Daufresne, can be so used that from a clinical standpoint it surgically sterilizes the wound. It should penetrate all the diverticula of the wound, and should be renewed every two hours if complete sterilization is to be obtained. It has the great advantage of being a strong antiseptic, and is only slightly irritating, and can be made by any competent chemist at a very small cost.
SOLUTION.
Original Dakin solution was prepared as follows: 140 grm. of dry sodium carbonate dissolved in 10 litres of tap water, to which 200 grm. of chloride of lime (chlorinated lime) is added, and 40 grm. of boric acid.
Preparation of Dakin solution, technique of Daufresne, as now in use: The solution of sodium hypochlorite for surgical use must be free of caustic alkali; it must only contain 0 45 to 0'50 per cent. of hypochlorite. Under 0 45 per cent. it is not active enough, and above 0 50 per cent. it is irritant. With chloride of lime (bleaching powder) having 25 per cent. of active chlorine, the quantities of necessary substances to prepare 10 litres of solution are the following: Put into a 12-litre flask the 200 grm. of chloride of lime and 5 litres of ordinary water, shake vigorously for a few minutes and leave in contact for six to twelve hours, one night for example. At the same time dissolve in 5 litres of cold ordinary water the carbonate and bicarbonate of soda. After leaving from six to twelve hours, pour the salt solution into the flask containing the macerated chloride of lime, shake vigorously for a few minutes, and leave to allow the calcium carbonate to be precipitated. In about half an hour siphon off the liquid and filter with a double paper to obtain a good clear liquid, which should always be kept in a dark place. Titration of Chloride of Lime (Bleaching Powder).-Because of the variation of the products now obtained in the market, it is necessary to determine the quantity of active chlorine contained in the chloride of lime which is to be used. This is in order to employ an exact calculated quantity according to its concentration. The test is made in the following manner: Take from different parts of the jar a small quantity of bleaching powder in order to have a medium sample, weigh out 20 grm. of it, mix as well as possible in a litre of tap water and leave in contact a few hours. Measure 10 c.c. of the clear liquid and add 20 c.c. of a 10 per cent. solution of potassium iodide, 2 c.c. of acetic acid or hydrochloric acid, then put drop by drop into the mixture a decinormal solution of sodium hyposulphite (2'48 per cent.) until decoloration. The number n of cubic centimetres of hyposulphite employed, multiplied by 1,775 will give the weight N of active chlorine contained in 100 grm. of chloride of lime. The test must be made every time a new product isf received. When the result obtained differs more or less than 25 per cent. it will be necessary to reduce or enlarge the proportion of the three products contained in the spreparation. This can easily be obtained by multiplying each of the three numbers, 200, 100, 80, by the factor 25 in which N represents the weight of the active chlorine per cent. of chloride of lime.
Titration of Dakin Solution.-Measure 10 c.c. of the solution, add 20 c.c. of potassium iodide 1 in 10, 2 c.c. of acetic acid, and drop by drop a decinormal solution of sodium hyposulphite until decoloration. The number of cubic centimetres used multiplied by 003725 will give the weight of hypochlorite of soda contained in 100 c.c. of the solution. Never heat the solution, and if, in case of urgency, one is obliged to resort to trituration of chloride of lime in a mortar, only employ water never salt solution.
Test of the Alkalinity of Dakin Solution.-To easily differentiate the solution obtained by this process from the commercial hypochlorites pour into a glass about 20 c.c. of the solution and drop on the surface of liquid a few centigrammes of phenolphthalein in powder. The correct solution does not give any coloration, while Labarraque's solution and Eau de Javal will give an intense red colour, which shows in the last two solutions existence of free caustic alkali.
The stock solution should be kept in blue or brown coloured bottles, well corked.
It will readily be seen that there is a difference between the solution of Dakin as originally made and the hypochlorite solution, technique of Daufresne. The original Dakin solution contained 0 5 to 0'6 per-cent. sodium hypochlorite-the modified Dakin solution does not contain boric acid, but contains between 0 45 and 0 50 per cent. hypochlorite. Many of the so-called Dakin solutions are not prepared in accordance with the formula of the name they bear, and as a result the treatment has been condemned in cases where some other solution has been used in the name of Dakin.
The method of application-technique Carrel-must be followed if successful results are to be secured. It is possible that Dakin solution represents but 20 per cent. of the cure, and that the technique of Carrel represents 80 per cent., that the success of this treatment is dependent upon the thoroughness with which it is applied and the care given to even the smallest details of the technique. The surgeon-inchief, as well as his assistants and the nursing sisters, should have a mutual understanding with reference to this treatment, and work in hearty co-operation in order to bring about technical perfection. It must be repeated that much of the success of the treatment is dependent upon the intelligence with which it is applied by the nursing organizations, and they should be given special instruction. When handling wounds of war it is not always possible to give the treatment that might be desired as many obstacles are encountered which prevent the carrying out of necessary details.
METHOD OF APPLICATION.
(1) Dressing at the Advanced Dressing Stations.-The field should be disinfected with tincture of iodine. If the wound is small or narrow an injection of Dakin solution into the course of the wound should be made; if wide and freely open, a gauze pack saturated with Dakin solution should be applied. While this dressing is not absolutely necessary it materially aids in the prognosis.
(2) Dressing at the Casualty Clearing Station.-If the wounds are extensive the patient should be given an anaesthetic and the operating field prepared in the usual way. All wounds should be explored with -free incisions and all foreign material removed, but it is not necessary to scrub or swab the wounds. All bleeding points should be ligated. The wounds should be thoroughly examined for foreign bodies.
Before the dressing is completed the solution should be injected into the wound to ascertain if it is reaching all parts and to determine the quantity necessary to completely fill the cavity. For the final dressing, sheets of gauz'e surrounded with non-absorbent cotton have been found to be the most useful. Turkish towelling liberally used is also satisfactory as a final covering.
APPARATUS.
Rubber tubes, 6 mm. in diameter and approximately 25 cm. long, are used, tied at one end, and beginning from the distal end a series. of small holes are pierced at intervals of i cm. for perforation-six, eight, or ten perforations usually being sufficient. The number of tubes to be used must be decided by the size and nature of the wound. They should be introduced into the cavity so as to allow the solution to be well sprayed. The tubes should be kept in position by means of strips of gauze loosely placed between them. Gauze should not be packed into the wound. A gauze pad, saturated with Dakin solution, is used to cover the wound. A graduated container is preferable, and should be elevated not more than 3 ft. above the head of the patient, but where pain is experienced by the patient the container should be lowered.
The non-absorbent gauze dressing should be approximately 3 cm. thick and of various sizes, and go once around the limb. A tube covered with Turkish towelling may be used for superficial wounds. Such a tube has been found to remain in position and keep the areas sufficiently bathed without slipping about over the tissues. A strip of gauze should be placed between the tubes before covering with Turkish towelling, to keep them in position. The antiseptic solution should be introduced into the wound every two hours by the nurse, who releases a stop-cock or controlling valve, allowing just sufficient solution to enter the wound, bearing in mind that it should not be irrigated, but simply filled.
The most effective method is the intermittent instillation. The nurse soon learns by practice just how much solution should be injected into each wound, and again it should be remembered that it is important that a fresh injection should be given every two hours. Re-dressing. -Every antiseptic precaution should be exercised, as wounds can be re-infected very easily, even after sterilization. Vaseline gauze should be used to protect the skin, and after this is removed the skin should be cleansed with ether and swabbed with a solution of sodium oleate. This solution is neutral and non-irritating. Wounds are sponged with this solution to remove the wound secretion, sloughs, or other free debris. The Carrel tubes are again introduced as in the original dressing. The skin should be protected against the possibility of burning by the application of gauze saturated with vaseline. Redressing should be done every day, if possible, but in cases of emergency it can be delayed for two or three days if the wound is kept bathed with solution. It is essential that a free and open incision should be made to permit the easy introduction of:the tubes and the gauze.
Suture and Cicatrization.-When the clinical appearance of the wound, together with the bacteriological verification, indicate that it may be safely sutured by interrupted silkworm gut, the edges should be excised and if granulation tissue is present it should be removed. If the tension is too great lateral incisions should be made to allow the edges of the wound to be brought together. Where there has been great loss of tissue it will be found impossible to suture. Such wounds can be closed by adhesive plaster strips, followed at a later date by plastic operations if necessary. Ninety-nine per cent. (Carrel) of wounds which have been thoroughly sterilized have united by first intention with practically no reaction either along the line of incision or at the stitches. There is no drainage from the wounds-they very much resemble post-mortem wounds.
TREATMENT OF ACUTE AND CHRONIC OSTEOMYELITIS AND EPIPHYSITIS.
Free incision should. be made, and the necrotic tissues gently excised. The Carrel tubes should then be introduced in the manner previously described and dressing applied. Within twenty-four hours the dressing will become saturated with a discharge, giving it an inky appearance, and making re-dressing necessary. This discharge rapidly decreases and disappears within a few days, the wound taking on a healthy appearance. The introduction of Carrel tubes in a sinus leading to necrotic bone will not sterilize either bone or soft tissues, but such a wound can generally be sterilized within fifteen to twenty-five days and closed with adhesive plaster. COMPOUND FRACTURES WITH DEFORMITY.
After wound and bone have become aseptic a plate can be used, if indicated, to hold the fractured part in position. If it has been found necessary for the wound to be kept open with the Carrel method the plates and screws will probably require removal after consolidation has taken place. There is not sufficient available clinical evidence at the present time to state whether or not these wounds can be closed, either at the time of the application of the bone plate, or at a later period when the wound has become aseptic. Where plates have been used and wound infection takes place, the wound should be freely opened and Carrel tubes inserted. Vandervelde (service of Depage) intends; either to plate or wire fractures immediately where the operation is indicated, and then follow with the Carrel method. If the wounds are rendered aseptic in the early stages it will permit of early operations, such as bone-grafting, plating, nerve repairs, and plastic operations, without the danger of re-infection. STERILIZATION OF THE UTERUS, GALL-BLADDER, URINARY BLADDER, LOCALIZED ABDOMINAL ABSCESS. Uterus.-The infected secundines are carefully removed. The cervix is well dilated and the hard rubber dilator and pessary is inserted into the cervical canal. The dilator extends from the external os to the internal os. There are five perforations in the dilator to permit of the entrance and exit of two rubber tubes which are passed into the uterus. They are connected with a four-tube glass distributor, which is attached to the irrigator. The irrigator is placed 3 ft. above the head of the patient. Rubber sheeting is attached to the external surface of the dilator at the external os, completely enveloping the rubber tubes and central gauze drain which emerges through the central opening of the dilator. Ribbon gauze' is lightly packed into the uterus.-This gauze serves the double purpose of holding the tubes in position and retaining the Dakin solution. The tubes should be changed every second or third day and the gauze removed daily. The vagina and cul-de-sac should be gently packed with just sufficient gauze to keep the dilator in position. Dakin solution is injected into the wound every hour, if necessary, the amount to be injected depending upon the pathological condition existing. A large absorbent pad is applied to the vulva to absorb drainage.
Modifications of this technique can be used for the gall-bladder and urinary bladder, pleural cavity and abdominal abscesses. In the gallbladder, pleural cavity, and in the urinary bladder, vacuum drainage will probably be of assistance together with intermittent injections of Dakin solution.
BACTERIOLOGICAL VERIFICATION RELATIVE TO THE SUTURE OF WOUNDS. Depage states that the transformation which occurred in their cases was very impressive, that immediate complications became more and more rare, and that suppurations disappeared completely, so to speak. Where it is possible, bacteriological verification is a most valuable feature of Carrel's method. This verification consists in determining the number of microbes present in the wound during the stages of its evolution. A smear is prepared according to the usual laboratory methods and the number of microbes contained in the microscopic field is counted. These smears can be made by a doctor, or by a nurse who has received special instruction.
During the first six or seven days smnears show that the exudation consists of enormous numbers of microbes and polynuclear leucocytes. After the seventh day the polynuclears gradually disappear, and in their place small mononuclears appear, the microbes decreasing at the same time. After the tenth or eleventh day inacrophages appear, and but few bacteria are now found in the field. The bacteria are incorporated by the phagocytes. The appearance of macrophages may be construed as a favourable symptom and indicates that the wound is becoming aseptic.
In order to follow the progress of infection a bacterial chartreminding one of a temperature chart-has been devised. In a general way the bacterial curve, treated by the Carrel method, follows a more or less characteristic course. In the virulent infections as many as 1,000 microbes are counted in a single field. The chart may indicate more or less marked oscillation, but nevertheless the general tendency is towards descent of the bacterial curve, which arrives at zero after five to twenty-five days of treatment. Superficial wounds are much more rapidly sterilized, and can be sutured at the end of from six to ten days, but extensively soiled and infected wounds require a longer period to become aseptic. In cases of fracture extreme care should be taken to obtain smears from different parts of the wound before suture is attempted. Compound fractures are generally sterilized within fifteen to twenty-five days. Loose bone or necrotic tissue should be removed.
It must be remembered that a wound rendered aseptic by the Carrel method can be rapidly re-infected by errors of technique or if the treatment is suspended. While wounds treated by the method of Carrel are surgically aseptic, they are not bacteriologically aseptic. Smears should be made every two or three days, and if the bacterial count has been reduced to an average of one bacterium to five fields, counting at least twenty fields, and this result obtainedfor five successive days, suture may be accomplished empirically. It has been found that if wounds are sutured while the ratio is one bacterium to one field or to two fields there is a tendency towards stitch abscess.
to Sherman: Sterilization of Wottnds Cocci are the most important bacteria and are the first to be removed from the field. Methylene blue or thionine phenique are very satisfactory stains.
RESULTS.
Depage reports 137 sutures as follows (a) One hundred and twelve complete successes. In these cases reunion was perfect in the whole extent of the section without there being the least inflammatory reaction.
(b) Twenty-three partial results. In this category are placed two -cases in which the stitches came loose, either in consequence of necrosis of the section or of too strong tension, or on account of slight suppuration which resulted from an insufficiently established asepsis. This result, instead of detracting from the value of bacteriological verification only confirms its utility.
(c) Two failures. One in the leg with exaggerated tension of the 'skin. This case should not have been sutured owing to tension, and it was afterwards treated by strips of adhesive plaster and rapidly recovered.
The other failure was a fracture of the radius with a large wound and tension of the skin. It was necessary to reopen the wound the next day on account of recurrence of infection in the soft tissues. The wound was rapidly sterilized afterwards, and the open fistula completely closed within a few days. The fracture was cured as if it had been a simple one.
The nature of these wounds was as follows: (a) One hundred and two wounds of the soft tissues. (c) Twelve wounds of amputation stumps: ten complete successes, two partial results.
(d) Seventeen fractured wounds: fifteen complete successes, one partial result, one failure.
In conclusion Depage states that since July 1, 1916, they have had under treatment in their hospital 103 cases of fracture. At the time *of my visit to him at La Panne (August 20, 1916), there were eighty cases of compound fracture undergoing treatment; niot one was suppurating, and all were as healthy as simple fractures.
Dr. Dehelly and Dr. Dumas report the treatment of 155 wounds from shell splinters, grenade splinters, bomb and mine splinters.
Wounds caused by bullets are not included in these statistics, and of these 155 wounds, 135 were closed-i.e., 87'4 per cent. Out of the 135 closed up wounds, 121 closed before the twelfth day-i.e., 89'6 per cent.; 119, or 88'25 per cent. were healed up in less than thirty days, and of these 155 wounds twenty-five were complicated by fractures. Of these twenty-five cases twenty-two were closed and eighteen were healed in less than thirty days. Similar results have been secured by Pozzi, Tuffier, and Uffoltz.
Carrel has made a number of exhaustive experiments with chloramine paste, in which sodium stearate is used as a base. This paste should only be used for superficial wounds. Considerable difficulty was experienced in securing a paste which would give up the chloramine to the tissues. The general appearance of wounds paste-treated is totally different from those treated by the solution of Dakin, but bacteriological examinations show that the results obtained are identical. The paste is used to simplify the method of dressing.
Wounds have frequently been found to be re-infected from skin infections, so that care must be exercised to prevent contamination of the wound from this source. Every precaution should also be taken to prevent infection occurring at time of operations and dressings.
Contrary Indications.-It should never be forgotten that the solution must not be heated. It should never be applied to or used in the eye, in the general abdominal cavity, or intravenously, because of its haemolytic action; several deaths have resulted from intravenous injections. It should be kept in a cool place, free from exposure to light. It should never come into contact with alcohol.
HUuMANITARIAN AND ECONOMIC FEATURES.
It has been demonstrated beyond all question of doubt that the great majority of wounds can be closed by suture and without suppuration: thereby many of the sequelo are avoided, and the period of convalescence of the wounded is materially reduced. Under the treatment which I have had the honour of describing, the stay of the wounded in hospital is very appreciably shortened, and many now leave in from four to six weeks who would have required not less than from three to six months' treatment under former methods. It minimizes the effects or even prevents the onset of atrophy, ankyloses, adhesions, and septicomia. It obviates the necessity for amputation, and lessens the number of deaths. Professor Chutro (service of Gosse) states he is now doing one amputation for sepsis and hsemorrhage where formerly twenty were necessary, and where there were ten deaths there is now only one. These statements are startling, but they bear investigation and demand that every consideration should be given to them from both humanitarian and economic motives. The loss by death, or from permanent or partial disability, increases the economic value of every remaining individual. Decrease in earning power is in proportion to the permanent disability sustained, and the machinist or skilled mechanic who suffers the loss of an arm becomes doubly a loss to his community-first by reason of the pension to which he is entitled, and secondly owing to the diminution of his productive capacity.
The employment of Carrel method and Dakin solution shortens convalescence and minimizes pain; it appreciably reduces the cost of hospital maintenance and the strain imposed upon doctors and nurses. Further than this, it is at once a privilege and a duty to employ all means of alleviating the pain and disabilities of the wounded. I cannot conclude this paper without attempting to express the very deep gratitude I feel towards Dr. Carrel, Professor Depage, Professor Pozzi, Professor Tuffier, and Professor Chutro, for the unfailing kindness which they extended towards me. This kindness enabled me to obtain a knowledge-hitherto undreamt of-of their wound treatment. The facts placed before you speak more eloquently than any words in my power of what is being accomplished by their efforts, and I esteem myself happy to have the honour of helping to disseminate this knowledge. Also I wish to take this opportunity of expressing my sincerest thanks to Sir Arbuthnot Lane, Sir Berkeley Moynihan, Sir Alfred Keogh, and Sir William Osler, as well as to Mr. E. M. Corner, for the kindness they have shown me since my arrival in England.
FIG. 1.
Method of application of Turkish towelling tubes to wound. The glass distributor with multiple nozzles is seen, together with the main tube from the irrigator reservoir.
FIG. 2. This shows the same case as shown in fig. 1 , a compound comminuted fracture of tibia and fibula, with extensive laceration of the soft parts. This wound was rendered sterile in twelve days. Surgeon-General Sir WATSON CHEYNE, Bt.: If no one else is prepared to say anything, I would like to say on behalf of myself and the meeting generally, that we are extremely indebted to Dr. Sherman for his very interesting demonstration. I had an opportunity of seeing a-few of his specimens before, but I have been extremely interested in seeing more. I think we may say that he has shown us-I do not say in every case, but in a very considerable number of cases-results which have not been obtained before. The most important one is that a compound fracture, received in a highly septic condition, can be so completely sterilized by Dakin and Carrel's treatment that at the end of fifteen to thirty days-I have not particularly studied the number .of days, but at the end of a certain period of time-it can be stitched up and the wound heals by first intention. That is a very remarkable result, and tone which the ordinary method of treatment will not give. And it is a fact which pleases me very much, because as you know, I have tried to demonstrate that the only way in which you are likely to get a good and rapid result in these cases of bad gunshot wounds, is to employ antiseptics, not anyhow, but with the single view of destroying the bacteria which are in the wound at as early a period as possible. I think Dr. Sherman's demonstration shows that that can be done even in cases not received till sepsis has been established, which is a most important point. I have myself had little practical experience *of Dakin solution. As a matter of fact I went out to the Dardanelles lastyear with Dr. Dakin with the view of studying this solution and its effects, but .I was taken seriously ill and had to come home at once, and as I have .only quite recently been able to resume work I have done very little with it. I used it, however, in two cases at the Dardanelles, both of them pretty bad.
One was a gunshot wound penetrating the knee-joint, and one was a flesh wound of the thigh. Both remained aseptic from the first, both bacteriologically and clinically. One of the great difficulties which stand in the way of the introduction of such a treatment universally-the greatest, to my mindis the difficulty of keeping a patient under the same doctor all the time. Carrel has the advantage which I suppose very few others have had, that he has been able to keep a patient under his own treatment for any number of days that he chooses. If on the other hand hospitals are being constantly evacuated and the patieits transferred from one surgeon to another there is no continuity in the work and no method of treatment has a chance of being thoroughly tested. This is too long a matter to go into, but some means would need to be devised by means of which the patient either is retained near the Front if badly injured or a series of teams are established of men of the same way of thinking so that the continuity of treatment is maintained. Captain JOCELYN SWA;N, R.A.M.C.: I also think we are very much indebted to Dr. Sherman for his demonstration. Working as I have been practically since the beginning of the War in an English base hospital, I can only speak of the experiences that we have in the treatment of these wounds, purely from the standpoint of the work of an English base, not from that of the immediate treatment which can be given to cases in France. Still, we have a large number of cases which reach us within a few days of the receipt of the wound, and I must honestly say I feel that a very great deal of the sterilization of these wounds is obtained as much by the mechanical effect of' the fluid used as by the virtues of the fluid itself. Personally, I think one is able to get the best results by a combination of the hypochlorites with hypertonic salt solution. I am myself in favour of using hypochlorites very extensively, and by the flushing pnethod which Dr. Sherman has described; but I think I have seen better results when cases have been treated intermittently, partly by hypochlorites, partly by hypertonic salt solution With regard to the cases arriving in England which have been sewn up in France,' I am afraid my experience of them has been somewhat unsatisfactory. We do get a certain number of the cases which have been treated by excision of the wound and suture, in which we have to open the wounds rather freely and drain them, because of the suppuration which has taken place inside, but I have no means of telling what method has been adopted to sterilize the wound. At the same time, I have treated a large number of wounds by obtaining, I will not say exact sterilization, but a state in which there were healthy granulations over the wound, and have then sewn them up by undermining the tissues and secondary suture. I have been very pleased with the results I have obtained in this way, having treated them in the first place by hypochlorites and hypertonic salt solution. I think there is yet much to be learned in regard to the treatment of these septic wounds and very much concerning the method of application of each treatment. The question of the treatment of superficial wounds is a most important one. One point which Dr. Sherman mentioned was that compound fractures could be plated after sterilization of the wounds by this method. That, I consider, is one of the most important points in his'paper. I am convinced that if these wounds are freely opened, drained and treated with hypochlorite solution and saline until the wound assumes healthy granulations, then plating of the fracture is a safe proceeding. I have carried it out in a large number of cases, and with very good results, not only with regard to good alignment and functional use afterwards, but also without the necrosis and the sequestra which one so frequently sees in fractures due to gunshot injuries. It is a point I would lay stress upon, that after such treatment of gunshot fractures complicated by septic wounds, they can be plated with success. I have made no attempt to suture these wounds after plating but leaVe them freely open to granulate. There is entire relief from pain, dressing the wound is simple and the plate is removed after about five weeks. From Dr. Sherman's remarks it would appear that not only the superficial but the deep aspect of a wound can be rendered sterile by the intermittent flushing with Dakin solution. I think that; sterility, in the sense we use it, can be rarely obtained, for in a very large number of cases in which bacteriological investigations have been carried out in my cases, the deep recesses of the wound almost always contain organismsfrequently anaerobic gas-forming organisms. However, if as Dr. Sherman maintains, these wounds can be closed with such a large percentage of success, it will materially shorten the period of convalescence of the wounded and be an immense saving in the expenditure of dressings, both of which are highly to be desired.
Colonel C. J. SYMOMDS (Chairman): As no one else rises, I would like to say a word or two. I have already expressed my own indebtedness to the gentleman who read this paper. We must not go away with the idea that everything is new in the methods or technique of which he has told us to-day. For instance, the method of using irrigation tubes in wounds has now been established some time, also the method of tying one end of the tube leaving the lateral holes for the distribution of the fluid is used a good deal. We were using it largely at Malta, and it is in extensive use at Netley. Therefore, as far as that goes, I am not inclined to admit that there is anything new in the technique. With regard to the use of antiseptics instead of saline, I agree with Sir Watson Cheyne and Dr. Sherman that we shall get better results from adopting this plan than we do with using pure saline. With regard to the excellent results which he has shown us, I take it that if you look at all those pictures and photographs, it comes to this: that where the wounds are on the surface, like for example, those he showed us in which the wounds were on the shoulder, on the buttock and the thigh, sterilization is easy, and it does not very much matter what you use. I should very much hesitate to attribute the whole of the credit to the hypochlorite solution in that type of case. Nor do I think that the hypochlorite is the only method which will produce a nice healthy wound such as you can safely close in three weeks, because other things will also do it; permanganate of potash will do it, perchloride of mercury will do it, saline and eusol (?) will do it. With regard to that type of wound, therefore, I cannot accept anything of this as quite new, and I cannot accept it as a better result, though it may be quicker, than some of our present methods. In these cases we have closed with strapping, and surgeons are getting very good results. The wounds are sutured up when they become clean and show a tendency to heal. Still our results are not so speedy as those which Dr. Sherman has just described. When we come to the consideration of compound fractures, however, I must say I am prepared to give full credit to the great improvement which he has demonstrated, because those are cases which do trouble us very seriously. But of course there is this great difference; as a French surgeon said, "There is a surgery of the Front and a surgery of the Base," and we in England are very much at the Base; we get our cases when they are very profoundly infected, and we have special difficulties on that ground, and we cannot close our wounds quite so early. But after what I have heard to-night I shall certainly endeavour to inculcate this method at Netley, where I have been attached since the end of July. Irrigation methods have been established and carried out, and I may say our wounds are doing extremely well on the whole, but not so well as those which Dr. Sherman has described. I expect you will agree that whatever method you are going to carry out, a very great deal depends on the belief you have in the method. It is very difficult to inculcate a belief like that. Many of these results, like those obtained in fractures, will depend on the man who does it. Hence we have our special difficulties because we are constantly changing our medical officers. When you can have continuous attention by men thoroughly believing in the method employed, you will, of course, get better results than in other conditions. Those are some of the difficulties that we have to deal with. However, I am very glad I was able to come up to-day and take the chair on this occasion, because I may have the opportunity of introducing this method among the many hundreds of serious cases. I am grateful to Dr. Sherman for what he has told us. I want him to think that my criticisms are natural and healthy, because the methods of application of the remedies are not altogether new. And here we come to a very great difficulty: Can we get this material? I am told it is extremely difficult to prepare it, so as to ensure that we get 045 as a minimum, up to 050 as a maximum of alkalinity. I hope he will be able to tell us that this material can easily be obtained. With regard to joints and some of the deeper wounds, the results we are getting by the employment of rest and irrigation are very good indeed. I gather from Dr. Sherman that Carrel's method is intermittent irrigation, as opposed to the continuous drip. I am satisfied having tried it for one and a half years, that the continuous drip is not so good as intermittent flushing. I think that in knee cases and deep wounds we are getting better results with that than with the continuous drip. However, anything we can get which will make these wounds heal we all accept, I am sure, and are prepared to try; and one is only jealous of the splendid results which have been obtained. I think the result of this contribution will be to fire us with enthusiasm to try and equal them if we can. If, Dr. Sherman, you think you have anything to reply to, beyond the meeting's cordial thanks, which we hope you will convey to Dr. Carrel for us, we shall be glad to hear you.
Dr. SHERMAN (in reply): I think it would be most 'unfortunate if we assume the attitude that there is nothing new in this solution, or in the method of using it. Since July 17 I have visited seventy-five hospitals. I have seen six surgeons who were using a modified Dakin solution and who have followed out the technique of Carrel. I have seen ten or fifteen others who, in effect, have said "Yes, we are using Dakin solution and using the Carrel method, and we don't think much of it." May I give a personal illustration? I visited a very eminent surgeon before leaving France. I said, "I have come to tell you whom I have seen in Compi6gne and La Panne: three or four very capable surgeons who tell me they cannot understand why you are opposed to the Carrel method." He replied, "Let us sit down and talk it over," and we did. At this particular hospital there were, I think, 150 compound fractures, and they were all infected, they all had pus in them, and they were running temperatures, entirely contrary to what was the case at Compi6gne and La Panne. We discussed the cases and exabnined the solution. I said to the chemist " What strength hypochlorite are you making or putting into this so-called Dakin solution?" He said, "I don't know." "How did you make it?" He went through the old process, the one which was employed one and a half years ago. There is a difference in the preparation of the original Dakin solution and that which is now in use in France-a marked difference. This eminent surgeon had a number of bacteriological experiments made with this so-called Dakin solution, and the bacteriologist stated that all bacteria thrive in a 50 per cent. solution, that it. had no more bactericidal virtue than Thames river water. Of course it did not, he did not have hypochlorite solution. We are making a great mistake if we are going to say there is no difference between these different forms of treatment, because there is. Let us analyse the work of Depage, Chutro, and Tuffier, men who have treated not one but thousands of cases: they have gone all through the different techniques, they hav'e tried them all, and there is no possible comparison between the results. It is impossible to distinguish the difference between an infected and a non-infected wound by the naked eye. It is the bacteriological chart which tells the story. A wound which looks infected may be sterile, while a wound which seems to be clean may be infected. Certainly both Depage and Carrel have received a great many of their cases within twenty-four hours of the infliction of the wound; but as I have shown one case came to Carrel nine days after he was wounded, in a condition which seemed to indicate amputation of the forearm, but it was sutured on the eighteenth day and saved. Chutro receives his cases-i.e., infected-five to seven days after wound is received. It is going to be most unfortunate if we say there is nothing new in the solution or method. Carrel has undoubtedly proved bis case. The crtux of the situation is this: Can we suture and have primary reunion in 99 per cent. of our cases when the wounds have been sterilized with the other methods? It is possible with the Carrel method. Certainly the results of Depage, Chutro, Tuffier, and others are worthy of thoughtful consideration.
